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(54) SURFACE TREATING METHOD BY SUBMERGED ELECTRIC DISCHARGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a deposited layer having strong adhesive force on the 
front surface of an iron steel, a cemented alloy, or the like by using a material in which the 
powder containing metal halide compound powder is formed as a discharge electrode, and 
generating electric discharge between the electrode and a work piece in liquid in which 
carbon exists. 

SOLUTION: A submerged electric discharge deposited front surface by a TiH2 powder 
electrode is composed of Ti and TiC and bonded to a cemented alloy front surface of a base 
material without containing any oxide. In the reaction with the base material surface in 
electric discharge, since the temperature of the cemented front surface instantaneously 
reaches the boiling point of the material, the deposited Ti and TiC can be diffused and fused 
to the base material side. The component composition from the boundary surface to the base 
material to the front surface of the deposited layer is Ti and TiC, and the boundary surface 
and the front surface are bonded without containing any oxide. This Ti component of the 
topmost front surface part of the deposited layer is oxidized in the air into Ti02, however, 
the inside is Ti with activity. 
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ttLsxmm-rzm&te. mm<Dmm<omm<D^xmm<D 
Mk^tirv^r £KJ:afc<D-e*>ao t i *s 

[0 0 5 5] roJB3ffi«:tt3Si-ixfdr, &JB<£>*5&fls»£ 

ZrH2, VH, VH2, N b H, TaH, FeTi 
H2, LaNisHe, T i M n H2 , N a B H4 

<b ut^5o ZrfiWflM*. i!6tftiH4f-«*u 

[0 0 5 6] iWJ7. ZrH2(7)r^»JUI^ 
Z&ftXJEmftt U (ffi«B£E^ 6,5 0 0 Kg/cm 2 ) , 
IHW S K - 3 lC#t U 1 p = 5. 5 A, t P =-32/xs 

-etoi, «A-c^>fcADXWflBT*J;<i8ai-5o 5# 

1 0 fISHv = 6 6 0-6 9 0t 

N»«$?(c«fc 9 2 2k*PX*tTXL(i, fiiEi£fi-L#i-6o 2 
»A0XSr?fofc»^Ofl;»*#tt I p = 3. 5A, rp 
= 4/z s, yyyrJ VWM (-) KJtt), 0SlH v = 
1 350 — 2000 — 235 0^#b*l6o 

[0 0 5 7] 3g^tOSIMiWf2fi§5. . 7VU5 = *A* ffi 

&\ *>6tMi«» (flNcftSfl) affile Zft&^m^m 
^^^A±|CT i H2+A 1 <OEE»(*:»ffitcJ:-50i|^ 



(8) - 1 9 2 9 3 7 

[0058] mmms. s i £ 1 i %$trr 

/US #4** httftT i H2*tA 1 commit 3 : 7 <£>JE 
»#«S*ttfflt5, ISEI p = 5A, rp = 3 2 M s 
m&<Dm** K«tHv = 4 0 0-6 0 0g*ffc5 
AS, lp = 20A, rp = 260MS g/£0>P*ti;*Ji8l5 

h v = 1 4 0 om^tc^-r^o z<Dmimm.j&xw 

[0 0 5 9] 3S^<02y£<^f§6. #«&JHO*i;:)B» 

mmffi&m&fficntt&ttez, t i £6%a 

1 4%vo»3|sMii 0 Okg/mn 2 ^c7)^|o5Sf9^^ 
&>9, t'7*-^ffHv = 2 6 0lSt^6o wtlf- 

z r H2<DfEmwmmxm^m^m\ mm 1 . 7cm 2 

WSfii-C. I p = 5 . 5 A, r p = 3 2 ^ s T^JOX U 
5jIIgH v = 6 6 0 — 6 9 0, 1^1 0 m m^ltV^o 
ft, ^7 7 7 ^ h liTCttl^rlT ^ H v = 1 3 5 

0- 2 0 0 088^^X1/^0 ZiDmii^N i -A 

1- Ti-Nb-Ta ^tC^ L*a«B U l^tlWft 

[0 0 6 0] ^Ji^^lc^T, SMIM (SS 
[0 0 6 1 ] 

£A±<0£P< , T i , Z r , V, Nb, T 

S^&e^SrSoS/im-JSl O/imCDH^^j^oi 

fcl!li(O^J (WC+Co) \C)t^<Sk»X\ 1/2—1/3 

TiB2, T i N, TiC, TaC, 
:^K^6 0 Ta, Nb, V^^JBSrJBEI&frfiR^tcAp 
^0 2 &flOX£fT;Ltf , 5 0 h 2 i^Ulk^ "CffllS *s 

[[HI] WC + C o^^ft<0/E»ft:«:ttffii: LT 1 

m 2 1 fEmfc&nmicm^itm&o 1 fc*nx«&u^ 

2 3fc^X»(cfcMtS«^ffl»<ofeffi]Brr©^H»«¥K 
[H 3 ] »#6KSfe3B*wtt«S:^i-|a-Cfe-5. 

50 l fiffi. 2 #M 
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(9) 



^^¥9 - 1 9 2 9 3 7 





WC- Coffin* 












WC-Co 



S50C 



(+)(-) 



A. 



mt* S 5 0 C 
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(10) 



#B3¥9- 1 9 2 9 3 7 



[02] 

WC + CoEttftlCki 




( a ) ltt« ( 1 ttflOX) 

H v 1 4 1 0 




( b ) Wisffltsni ( 2 &flnx) 

H v 1 7 5 0 




E 

CO 



(c) B?g»flnX ( 2 ftflDX) <Dffi*:?J| 
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(11) 



%fffl¥9- 1 9 2 9 3 



im3] 



(a) (4S5S**GTi30) 



(b) ^^VUi/Vy CeBE»GTi30) 
TiN + Ti2NJKJ^2 pm 
J®gHV3500IUg 
Ion — mixing' 




5 10 15 20 



25 



© (2) 



2.5 
2 

1.5 
1 

0.5 
0 



©CD mwmx u tz^s&m&w 

CD TiH, jE«K*® & IC cfc <fc £ 

. © TiH a + TiB,ffitsH*tta^c 

fcT>JBtt : 7.98mm <t> (0.5cm 2 ) 

JfWW : O.Skgf «fc ^> TffWljE^ 1 kg f/cm B 

: 1m/s ^-y : SK-3 

' 9 IS ft : 



5 10 15 20 



25 



(72)^b^# ^® (72) mm $.*\ 

**SrfT^ei2:A^«661 -51 (72)«W# ftffi 



